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INTRODUCTION
One of the most important developments in farm machin
ery in North America in the last era was the development
of airseeders. These airseeders have already gained wide
spread acceptance in grain farming because they do a good
job of cultivating and planting in one operation.
The functions of an airseeder are: (1) opening a fur
row in the soil, (2) metering the seed accurately, (3) plac
ing the seed in the soil at a uniform depth and with a uni
form spacing, (4) covering the seed, and (5) firming the
seedbed.
The metering ftinction is to meter the individual seeds
at an accurate rate without damaging the seeds. Chen (1973)
stated that a poor metering device will cause imprecise
metering such as skipping or doubling, or may damage the
seed. Contrary to that, a good metering device will meter
the seeds at the proper rate.
Uneven distribution of seed along and across the row
is well known as the major problem in most farming areas.^
Accordingly, much research has been conducted to improve
the seed metering systems. Khan and McColly (1971) used the
centrifugal force metering concept to build a planter with
metering accuracy of 105% and 1% damage at 7.02 mph planting
^Referring to Prof. S. J. Marley and Dr. T. S. Colvin,
Agricultural Engineering, Iowa State University, Ames, Iowa.
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speed. According to Rohrbach and Holmes (1970) , multiple
seed drops from a single cup have never been observed when
using a seed meter utilizing the airjet concept.
The benefits of these studies are widely recognized by
the increasing nxjniber of crop producers shifting from the
conventional planters to the pneumatic seed drills or air-
seeders as they are known, Airseeders usually consist of;
(1) fan, (2) tank, (3) metering unit, (4) distribution
system, and (5) tillage implement, as shown in Figures 1,
2, and 3. The operating principle of the airseeder will
be explained later.
It has been found that the small number of metering
parts leads to more planting accuracy than those found in
conventional planters. The planting accuracy of a planter
is found by calculation of the coefficient of variation
(CV) . The smaller the coefficient of variation, the better
is the uniformity of distribution. An accepted variation
for seeding grain is a CV value not greater than 15%.
The farmers who wish to shift to the airseeders are
generally facing lack of information to guide them in select
ing the model that will give them the highest crop yield from
among the airseeders available on the market.
2
The planter used for 22,400 plant population per acre
spacing. Metering accuracy greater than
100% indicates that some cells drop two seeds at one time.
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Figure 2. The Wil-Rich airseeder
Figxire 3. Side view of the Wil-Rich airseeder
•j".
m
The new Wil-Rich^ airseeder is one of the airseeders to
which farmers are shifting. Unfortunately, some farmers
claim that the Wil-Rich airseeder application rates that
are given by the manufacturer differ from the actual appli
cation rates obtained. Pami (1981) reported that the
actual rates of the Wil-Rich 4150 airseeder at a seeding
rate of 80 kg/ha (70 lb/acre) were 197. lower than indicated
in wheat, 5% higher than indicated in barley, and lh% lower
than indicated in oats. Pami (1981) tested the airseeder
with only one variety of each crop.
The Iowa State University Farm Service staff had
claimed that the actual application rates of the Wil-Rich
airseeder when using oats were higher than those given by
the manufacturer. Besides that, the given chart of the
application rates does not include different varieties of
oats or soybeans. Also, neither test weights nor densities
were given on that chart for the different varieties of
seeds. In addition, the uniformity of seed distribution
by the Wil-Rich airseeder metering system has not been
determined for the different varieties of seeds that are
widely planted by Iowa farmers.
^Company name used in this thesis is for providing
specific information only and does not constitute a guarantee
or recommendation of its product over other products not
mentioned.
In an effort to help the Iowa oat and soybean growers,
laboratory and field tests were conducted by the author to
evaluate the seed metering system of the Wil-Rich air-
seeder. Therefore, different varieties of oats and soy
beans were tested at different seeding rates and with dif
ferent sprocket combinations.
OBJECTIVES
The purpose of this study was to evaluate the Wil-Rich
airseeder metering system. Specific objectives were:
(1) To study the relationship between the metering roll
speed and the seed discharge.
(2) To study the uniformity of seed distribution across
the metering rolls.
(3) To compare the laboratory tests with the field tests.
(4) To develop a new application rate chart and compare
it with the manufacturer given chart.
LITERATURE REVIEW
The first significant development of mechanical meter
ing of grains was in 1636 when Joseph Locatelli developed
the first drill. Bernacki and Kanafojski (1972) reported
that this drill had a cylindrical, wooden tank, inside which
a shaft with spoons rotated throwing seeds through holes in
to sagging tubes falling short of the soil surface.
John Deere (1975) classified seed metering devices as:
(a) seed plate, (b) finger pickup, (c) air devices, and
(d) random devices.
Khan and McColly (1971) were able to use a metering
ring, a cell ring, and a seed chamber. The outer ring with
one cell rotated at 16/15 the speed of the inner ring, which
has 16 cells. A seed would be fed into the outer ring when
the cell in the outer ring aligned with a cell of the inner
ring. One seed could be discharged for each revolution by
using the seed opening of the outer ring. Rotational
speeds (1,100 rpm for 22,400 population in 40 in rows at
7 mph) were high enough to produce seed velocities suffi
cient to imbed the seed in the ground. The experimental
machine had a metering error less than 16, 20, or 24 cell
conventional plates. Seed damage was 3 to 6% when the rota
tional speed was below 1,100 rpm.
Chen (1973) was able to determine seed population by
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combining electrical signals proportional to the rate of
seed drop and planter speed. He used two methods to measure
the rate of seed drop. One was to count the number of
ejected kernels by using a photoelectric system. The
other used the plate shaft rotating speed as a measure of
the number of ejected kernels. He used a d-c tachometer
generator to measure the forward speed of the planter.
He used an analog computer TR-20 to combine the signals to
give the seed population (seeds/acre).
Morrison (1946) introduced a plateless finger pickup
type of metering device. He used it to eliminate seed grad
ing, plate seed matching, seed damage by the plate, and in
accuracy due to improper cell fill.
Brown (1971) designed a com planter unit utilizing a
ground-driven rotor for delivery of seed from the metering
mechanism to the furrow at zero horizontal velocity with
respect to the ground. He reported that a plateless planter
finger pickup mechanism was used to meter seed to the
delivery rotor. He concluded that the designed planter
was better at higher speeds and the metering system is more
important in determining good seed spacing than the seed
delivery system.
In the 1960s, several planters with unconventional meter
ing systems were built. Giannini et al. (1967) designed a
precision planter using vacuum pickup for tomato and lettuce
11
seeds. They stated the features of this planter as:
(a) a self-contained, vacuum-pressure pump for each vacuum
orifice; (b) a seed-positioning wheel for orienting the
seed and bringing it to the vacuxam orifice at low relative
velocity; and (c) standardized and easily interchangeable
vacuum orifices made from commercially available hypodermic
needles. They reported that single seeds were selected 77%
of the time, a 90% reduction in the amount of seed required,
and a 45% reduction in thinning labor on hand-thinned stands
Short and Huber (1970) developed a planetary-vacuum
seed metering device for cucumber seeds. They reported
that in one of the better tests, the nozzles, delivering
seeds at rates from 1% to 6 seeds per second, had one seed
attached 80% of the time and two seeds attached 20% of the
time.
Wanjura and Hudspeth (1968) checked the uniformity of
metering rate for three plates at three speeds by catching
the quantity of seed metered in one minute. They reported
that speed had little effect on average metering rate for
any of the plates and uniformity of metering over an ex
tended period for a given seed hopper and plate was accept
able in the 2- to 6-mph range.
Hudspeth and Wanjura (1970) found that a vacuum tinit
produced smaller coefficient of variation of spacing than
a double-run grain drill.
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Rohrbach (1970) developed a seed meter utilizing an air
jet within a cylindrical seed cavity to generate a retaining
force for delivering seeds. He reported that when mixtures
of large and small seeds were placed in the seed reservoir
with a seed cup designed for the large seeds, the large seeds
were successfully separated from the mixture.
Bauman and Eucker (1971) reported that International
Harvester Company constructed the International 400 Cyclo
planter using air lander pressure to meter and deliver seeds.
A fan blows air to the rotating drum during operation.
While the air tries to escape through the holes of the drum,
it carries one seed to each hole and holds the seed there
until the air pressure is cut off by rubber wheels. The
seed for each row is then released to row tubes.
Erbach and Andrew (1977) designed a seed metering
device consisting of air planter unit, seed drum, drum
canister, canister cradle, seed tube, lead screw, drum
drive linkage, ground wheel, and frame for planting small
plots. They used this device for planting experiments in
order to evaluate emergence, growth and production of several
varieties of corn planted with several planter furrow open
ers, in several soil conditions created by conventional and
conservation tillage systems. They reported that up to 20
ft plots of each of 10 varieties were planted in one pass
across a field at speeds of up to 6 km/hr. They used the
13
device to plant two seed populations in one pass. In addi
tion to that, they combined the drum filler with a counter
and display for counting seeds.
Pami (1981) evaluated the Friggstad PAl-40 pneumatic
applicator and reported that the manufacturer's metering
system calibrations were fairly accurate in wheat, barley,
oats, rapeseed and fertilizer. It has been found that the
manufacturer's calibration for rapeseed indicated only from
50 to 607o of the actual seeding rate when used on the fine
meter settings. At normal application rate, the actual
rate was 9% higher than the recommended rate in wheat, l27o
higher than the indicated rate in oats, 23% higher than the
indicated rate in barley. Although the actual rates were
higher than the indicated, they were within the acceptable
accuracy limits for these grains.
According to Pami (1981), Prasco Super Seeder Model
75-55 pneumatic applicator gave acceptably uniform seed
distribution in wheat, oats, rapeseed and fertilizer.
Besides that, the manufacturer's metering system calibra
tions were fairly accurate. It was reported that at a seed
ing rate of 80 kg/ha, the actual rates were about 7% to
16% higher than indicated in wheat and from 25% to 40% higher
than indicated in oats at a fan speed of 3500 rpm.
Nave and Paulsen (1979) compared a fluted roller meter,
an air disk meter, a single-run feed cup meter, an air drum
14
meter and a horizontal plate meter. They reported that
the fluted roller meter provided the largest variation in
seed spacing for the seeds. They also found no significant
difference between the seed spacing accuracy of any of the
meters tested.
Description of the Metering System
The Wil-Rich airseeder
Different views of the metering system of the Wil-Rich
airseeder are shown in Figures 4 and 5. The metering sys
tem of this air seeder consists of a pair of soft rubber
rolls in the bottom of a grain tank. The soft rubber rolls
turn in opposite directions and are ground driven. The
metering rate of the rolls can be changed through a series
of sprocket combinations (see Figures 6, 7 and 8).
The rubber rolls meter the seed into a series of plas
tic cups as shown in Figures 9 and 11.
The model of seed metering system
The model used in this study was built by the 1980-1981
AE senior class. This model consists of the same rubber
rolls and plastic cups as those of the Wil-Rich airseeder.
The rubber rolls were designed to be driven by a pneumatic
tire. A % horsepower (HP) electrical motor with a gear re
duction box was used by the author to obtain 17.75 rpm in
stead of the drive wheel in order to make the seed metering
Figure 4. The seed cups (under the metering rollers)
Figure 5. The soft rubber metering rollers
•9T
Figure 6. Sprockets and chain drive from ground drive
Figure 7. The high range sprocket selections
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Figure 9. The location of the seed cups in the tested
airseeder
Figure 10. The location of seed cups in the tested model
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system usable in the laboratory. Different views are shown
in Figures 10, 13, and 14 of the designed metering system.
The metering roll speeds were changed through a series of
sprockets as shown in Figure 15 and Table 1. A chain was
used to connect the motor shaft to the rubber rolls.
Figure 11. Plastic sacks were attached to the seed
cups to collect the metered seeds
Figure 12. The collected seed sample was weighed using
the electronic scale
r
o
4
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PROCEDURE
Laboratory Test
The metering system model was tested with seeds similar
to those which were used with the Wil-Rich airseeder. In
order to fulfill the objectives of the research, the follow
ing varieties were tested:
(1) Three varieties of oats (Multiline Blend, Clintford,
and Chief Oats).
(2) Three varieties of soybeans (AMSOY 71, Pella, and Weber
Soybeans).
Before starting the test of metering rate, nine seed
cups were modified to allow for seed collection during the
test (Figures 10 and 16). The cups were put beside each
other underneath the rubber rolls. The edges of the seed
cups divide the seed flow, which is caused by the gravity,
into the nine separate seed cups.
When the first test was made, some of the seeds scat
tered on the floor from the far edges of rubber rolls. To
overcome this problem, two seed cups were installed at the
edges and the collected seeds in those two cups were
neglected. The seeds which passed through the seed cups
were collected in interchangeable sacks which attached to
the seed cups (Figure 14). The seed samples were weighed
by using an electronic scale (Figure 12).
Figure 13. The driving motor of the model metering system
Figure 14. The model metering system was metering seeds
into the plastic sacks
LZ
Figure 15. The sprocket combinations used in the
tested model
Figure 16. The original and modified seed cups
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Table 1 (roll rpm) was calculated using the following pro
cedure. The reduction ratio between the ground wheel of the
airseeder and the metering rolls was calculated as follows:
20 18 „ 17 40 , 20 _ 1
= 1/7
The ratios on the left-hand side represent the number of
teeth of the sprockets that are used to reduce the ground
wheel speed to the desired rpm of the metering rolls.
Based on this reduction ratio (1/7) , a twenty tooth
sprocket was used on the motor shaft with 32, 39, 48 and
70 tooth sprockets on the rubber rolls shaft to get 11.09
rpm, 9.10 rpm, 7.40 rpm and 5.07 rpm, respectively.
The reason that 11.09 rpm, 9.10 rpm, 7.40 rpm and 5.07
rpm were chosen as speeds for the metering rolls was to
get ground speeds of 10.4 kph, 8.54 kph, 6.94 kph and
4.76 kph, respectively.
Ground wheel radius = 35.56 cm
Ground wheel travel = ^ ^ 2.234 m/rev
, km _ 16.67 m rev _ 12 rev/min _ 7.46 rev/mln
Er min 2.234 m 1 mi/hr 1 km/hr
So, 8 km/hr = 60 rpm of wheel
=^ =8.57 rpm of rolls .
Using this procedure, the roll's rpm were figured out.
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keeping in mind the available sprockets.
For 32 tooth sprocket, the rpm of rolls was calculated
as follows:
Motor shaft rpm - 17.75 rpm
Motor shaft sprocket teeth - 20
20 _ X
TI " T7T73" •
Then, x = 120)0^51=11.09 rpm.
The same equations were used to calculate the rest of Table
1. For the 11.09 rpm of the rolls, the ground speed was
calculated as follows:
The reduction ratio 1/7
The ground wheel rpm = (7)(11.09) = 77.63 rpm
^ 1 j 77.63 rev 1 km/hrThe ground travel speed = ^ x 7, 4^ rev/min
= 10.4 kph .
The same procedures were applied to calculate the other
speeds.
Seed application rates, as shown in Table 6, were calcu
lated in kilograms per hectare using the following procedures:
kg _ r gm 1 rev, of rolls •• j-ground wheel rev.-,
ha '•rev. of rolls-' ^ '•ground wheel rev.-' ^ 0 3965 m^
O (1)
[10.000 X 1
^ ha •' '• 1000 gm-'
where:
33
rev, of rolls _ 35.56 cm 20 18 17 40 A
ground wheel rev. 34.29 cm 3^ 20 B
= 0.1530 XI
(2)
where the radius of ground driving wheel = 35.56 cm,
the radius of ground driven wheel = 34.29 cm,
^ = sprocket combination that gives the proper applica-
D
tion rates, and
gm _ seed discharge (gm/min)
rev. of rolls rolls speed (rev./min)
Field Test
The field test was designed to compare the results ob
tained from the laboratory tests with those of the field
tests and to study the differences between the two tests.
To achieve these objectives, the following variables were
tested.
Speed and seed varieties
Two levels of ground speed (4 mph and 6 mph) were
used and two sprocket combinations (21/21 and 21/32) were
used at each speed to give a total of four levels of meter
ing rate.
Before conducting the test, the number of seed cups was
reduced to ten cups and placed directly underneath the feed
ing rolls at equal spaces. Plastic sacs were used to col
lect the seeds that passed through the cups (Figure 11).
34
The field experiment was run for one minute and the
travelled distance was measured each time.
Seed application rates, as shown in Table 7, were
calculated using equations 1 and 2 and the following pro
cedures :
rev. of rolls a tcoa A
ground wheel rev. 0. 53 x ^
where (0.1530 x g) is as defined before in equation 2,
Radius of ground driving wheel = 35.56 cm,
Ground wheel travel = = 2.234 m/rev. ,
Ground wheel speed (rpm) =
or
r> j u 1 km 1000 m 100 cm hrGround wheel rpm = x x x
1 rev.
^ 7W}r~3373T~cm '
Metering rolls speed (rpm) = ground wheel rpm x
0.1530 x I
gryi _ gram/min
rev. of rolls rev./min *
In this experiment, three varieties of seeds (AMSOY 71,
Chief oats, and Clintford oats) were tested.
35
RESULTS AND DISCUSSION
Laboratory Tests
These tests were run to fulfill the objectives of
this research.
Uniformity of seed distribution across
metering roTTs
Seed distribution uniformity was determined by using
the coefficient of variation^ (CV). Pami (1981) reported
that an acceptable variation is a CV value not greater
than 15%. Accordingly, if the CV is less than 157®, the
distribution is uniform. Tables 2a-2d show the calculated
CV for the different varieties of seeds used in this test.
Obviously, all of the different varieties are within the
accepted range of the ijniformity of seed distribution.
Distribution was very uniform over the four levels of seed
ing speeds. The highest value for CV was 67e for Multiline
Blend oats at seeding rate of 20.5 gm/rev, whereas the low
est value of CV was 2.29% for Pella soybeans at seeding
rate of 17.3 gm/rev.
Metering roll speed and seed discharge
General linear model and analysis of variance were used
to test the nature of relationship between the roll speed
^The coefficient of variation (CV) is the standard devi
ation expressed as (%) of the average seeding rate.
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(rpm) and the seed discharge for the different varieties
of seeds. A siJinmary of the analysis of variance is given
in Table 3. Because the F-test in that table for the linear
model was highly significant, the relationship between the
roll speed and the seed discharge is linear. Since the
linear model sum of squares was 1,309,797.77 (which was
99.925?o of the speed sum of squares) and the nonlinear model
sum of squares was only 978.95, one could conclude that there
was a linear relationship between the seed discharge and the
roll speed. The calculated linear equations which illus
trated this relationship for the different varieties are
listed in Appendix A.
Plotting the experimental data. Figures 17 and 18 were
obtained to show the linear relationship between the seed
discharge and roll speed. As the roll speed increased,
the seed discharge increased in all of the different varie
ties. This increase was noticeably higher in oat varieties
than that of soybean varieties. That was because oats had
lower densities than that of soybeans. Besides that, the
size of oat seeds was smaller than that of soybeans. Con
sequently, the discharge of oats would be higher than that
of soybeans. On the other hand, differences in seed dis
charge among oat varieties, as well as soybean varieties,
were recorded in Table 2 and were drawn as shown in Figures
17 and 18. Obviously, AMSOY 71 recorded the lowest seed
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Figure 17. Seed discharge (gm/min) vs. metering roll
speed (rpm) for the laboratory test of the
soybean varieties
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Figure 18. Seed discharge (gm/min) vs. metering roll
speed (rpm) for the laboratory test of oat
varieties
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discharge (gm/min) among the soybean varieties over allthe
different metering roll speeds. On the other hand, Pella
soybeans recorded the highest value of seed discharge (gm/
min) while Weber soybeans recorded intermediate values.
These variations in the seed discharge (gm/min) among the
soybean varieties were expected since there were different
densities and sizes among the seed varieties, as shown in
Appendix Table B1. The increase of seed discharge (gm/min)
with metering roll speed (rpm) for the three varieties was
almost equal. This is obvious since the slopes are 15.93,
14.51, and 14.13 for the Pella, Weber, and AMSOY 71,
respectively.
As illustrated in Figure 18, oat varieties showed a
linear increase of seed discharge (rate) with the meter
ing roll speed. Although Chief oats showed the lowest
value of seed discharge (rate) at low metering speed, it
recorded the highest value (rate) at high metering speed.
On the contrary. Multiline Blend oats recorded the highest
value of seed discharge (rate) at low speed and the lowest
value at the high speed.
Metering roll speed and application rate
The application rates (kg/ha) were plotted for the
different varieties of oats and soybeans against the
metering rolls speed (rpm), as shown in Figures 19 and 20
Figure 19. Application rate (kg/ha) vs. metering roll
speed (rpm) at three levels of sprocket com
binations for the laboratory test of soybean
varieties
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Figure 20. Application rate (kg/ha) vs. metering roll
speed (]rpm) at three levels of sprocket com
binations for the laboratory test of oat
varieties
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and Table 6. The obtained results and graphs show that,
for a certain variety of seeds, the application rates
(kg/ha) were almost constant all over the different range
of metering roll speeds (rpm). For instance, the appli
cation rates for AMSOY 71 were 46.51, 47.20, and 45.21
kg/ha when the roll speeds were 7.4, 9.10 and 11.09 rpm,
respectively.
The calculated application rates were plotted against
the sprocket ratios for the different varieties of oats
and soybeans. It was found that there was a linear rela
tionship between them, as shown in Figures 21 and 22.
For the oat varieties, Clintford recorded the highest
application rates (kg/ha) over all the different sprocket
ratios while Multiline Blend recorded the lowest values,
as shown in Figure 22. On the other hand, Pella soybeans
recorded the highest application rates at different
sprocket ratios among the soybean varieties, whereas AMSOY
71 recorded the lowest application rates, as shown in
Figure 21.
Field Tests
In order to have better results for the prototype,
the named airseeder was tested in the field to fulfill the
objectives of this research.
Figure 21. Application rate (kg/ha) vs. sprocket ratio
for the laboratory test of soybean varieties
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Figure 22. Application rate (kg/ha) vs. sprocket ratio
for the laboratory test of oat varieties
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Metering roll speed and seed discharge
The relationship between the metering roll speed and
seed discharge was tested by using the general linear model
and analysis of variance methods. Table A shows a summary
of the calculated data. Because the F-test in that table
for the linear model was highly significant, the relation
ship between the roll speed and the seed discharge is
linear. Since the linear model sum of squares was 303,794.82
(which was 99.99% of the speed sum of squares), it could be
said that there was a linear relationship between the seed
discharge and the roll speed.
The linear equations for the seed varieties were ob
tained and are listed in Appendix A. Figures 23, 24 and 25
were plotted to show the linear relationship between the seed
discharge and roll speed. Uneven increases of seed discharge
were recorded in all of the tested varieties when roll speed
was increased, as shown in Table 5a-5d. Seed discharges were
37o and 10% lower than those of the laboratory test in Chief
and Clintford oats, respectively. On the other hand, AMSOY
71 recorded a higher seed discharge by 47© over the laboratory
test.
The difference between the laboratory and the field data
was determined by testing the significance of the differences
among slopes. At P>|t|=0.05, AMSOY 71 and Chief oats showed
no differences among slopes of the laboratory and field data.
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Figure 23, Speed discharge (gm/min) vs. metering roll
speed (rpm) for the laboratory and field tests
of AMSOY 71 soybean
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Figure 25. Seed discharge (gm/min) vs. metering roll
speed (rpm) for the laboratory and field
tests of Clintford oats
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Although Cllntford showed significant differences between
its slopes from a statistical point of view, it is not impor
tant from a practical point of view. Since the calculated
t| value was 2.95 and t-table was 2.00, which does not
indicate a big difference, it could be said that there was
no significant difference between slopes.
Metering roll speed and application rate
The application rates (kg/ha) for the different varie
ties were calculated, as shown in Tables 6 and 7. As ex
pected, application rates almost remained constant at dif
ferent metering roll speeds, as shown in Figure 26. It was
found that the application rates obtained from the labora
tory tests were about 13% higher than those obtained from
the field tests in Clintford oats. On the other hand, the
application rates were about 3% higher for the laboratory
tests than those of the field tests in Chief oats. On the
contrary, AMSOY 71 recorded a higher application rate in the
field test by 37o than that of the laboratory test.
Seed distribution uniformity across
metering rolls
The uniformity of seed distributions was examined using
coefficient of variation (CV) approach, as indicated in a
previous section. Although the highest value of CV was
12.28% in Clintford oats, the recorded CV in all seed varie
ties were within the acceptable range of the uniformity of
69
seed distributions, as shown in Table 5.
Application rate chart
The application rate (kg/ha) chart for the seed varie
ties was calculated and shown in Tables 6 and 7. Comparing
these tables with the manufacturer's application rate chart,
the following could be concluded:
(1) The calculated application rates from the laboratory
tests were:
(a) TL lower than that of the manufacturer in soybean
varieties;
(b) about 207o higher in oat varieties than that of the
manufacturer.
(2) The calculated application rates from the field tests
were:
(a) almost the same as that of the manufacturer in
AMSOY 71;
(b) 217o higher in oat varieties than that of the
manufacturer.
Figure 26. Application rate (kg/ha) vs. metering roll
speed (rpm) for the laboratory and field tests
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Figure 27. Application rate (kg/ha) vs, sprocket ratio
for the laboratory and field tests of AMSOY
71 soybean
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Figure 28. Application rate (kg/ha) vs. sprocket ratio
for the laboratory and field tests of Clintford
oats
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Figure 29. Application rate (kg/ha) vs. sprocket ratio
for the laboratory and field tests of Chief
oats
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Table 6. Seed application rates chart of the laboratory
data
Sprocket (A) 20 26 26 20 32 32
Sprocket (B) 32 40 36 26 40 36
Crop Application rate (kg/ha)
AMSOY 71 soybean 38. 56 40. 11 44,.56 47. 46 49. 36 54. 85
Pella soybean 42. 78 44. 50 49.,44 52. 66 54. 76 60. 85
Weber soybean 39. 99 41. 56 46,,21 49. 21 51. 18 56. 87
Multiline Blend
M73 oat
49. 15 51. 12 56.,80 60. 49 62. 91 69. 90
Clintford oat 50. 74 52. 77 58..64 62. 45 64. 95 72. 17
Chief oat 48. 89 50. 84 56..49 60. 17 62. 57 69.53
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39 40 39 36 39 40 26 36 39
40 39 36 32 32 32 20 26 26
Application rate (kg/ha)
60. 16 63. 28 66. 84 69. 41 75. 20 77. 13 80. 21 85. 43 92. 55
66. 74 70. 21 74. 16 77. 01 83. 43 85. 57 88. 99 94. 78 102. 68
62. 38 65. 62 69. 31 71. 98 77. 97 79. 97 83. 17 88. 59 95. 97
76. 68 80. 66 85. 20 88. 47 95. 85 98. 30 102. 23 108. 89 117. 96
79. 16 83. 27 87. 95 91. 34 98. 95 101. 49 105. 55 112. 42 121. 78
76. 26 80. 22 84. 74 87. 99 95. 33 97. 77 101. 68 108. 30 117. 33
Table 7. Seed application rates chart of the field data
Sprocket (A) 20 26 26 20 32 32
Sprocket (B) 32 40 36 26 40 36
Crop Application rate (kg/ha)
AMSOY 71 soybean 39.14 40.71 45.26 48.20 50.13 55.70
Clintford oat 43.89 45.65 50.75 54.05 56,21 62.46
Chief oat 47.95 49.86 55.43 59.04 61.40 68.22
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39 40 39 36 39 40 26 36 39
40 39 36 32 32 32 20 26 26
Application rate (kg/ha)
61.06 64.23 67.85 70.46 76.33 78.29 81.42 86.72 93.94
68.47 72.03 76.08 79.01 85.59 87.79 91.30 97.24 105.34
74.79 78.68 83.11 86.30 93.49 95,89 99.73 106.22 115.10
82
SUMMARY AND CONCLUSIONS
The major objective of this study was to evaluate the
metering system of the Wil-Rich airseeder, both in the
laboratory using a model and in the field using the air-
seeder .
Speed and seed variety were the major variables in
this research. Other investigations were conducted to
study the uniformity of seed distribution across the meter
ing rollers and to develop a new application rate chart.
According to the statistical analysis of the obtained
data and graphs for the Wil-Rich airseeder metering system,
the following conclusions were drawn from this research:
(1) Seed distributions were very uniform over the different
ranges of seeding rates for the seed varieties used.
(2) There was a linear relationship between the seed dis
charge and the metering roll speed for the different
seed varieties.
(3) The application rate (kg/ha) was almost constant over
the range of metering roll speeds.
(4) The application rate was linearly related to the
sprocket ratio. As the sprocket ratio increased, the
application rate increased.
(5) The oat varieties recorded higher values for the appli
cation rate of about 207o than those indicated by the
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manufacturer.
(6) The soybean varieties recorded lower values for the
application rate of about 77o than that recommended
by the manufacturer.
(7) There were no significant differences among slopes
for the varieties tested in the laboratory and the
field.
